The Chief Resident Immersion Training (CRIT) in the Care of Older Adults curriculum was developed at Boston University School of Medicine to improve the care of older adults through an educational intervention. The curriculum targeted chief residents (CRs) because their role as mediators between learners and faculty provides the greatest potential impact for transmitting knowledge. The goals of CRIT are to: (1) provide education on geriatric principles and on teaching/leadership skills, (2) foster interdisciplinary collaboration, and (3) complete an action project. This study demonstrates successful implementation of CRIT at a different academic institution in a rural state. The CRs indicated that their confidence in their ability to apply and teach geriatrics improved after CRIT. In addition, the CRs indicated that CRIT improved their confidence in their overall skills as CRs. The barriers and facilitators to implementation are addressed in order to promote successful adoption of CRIT at other institutions, including those in rural states.
Introduction
In studying and implementing educational innovations, the goal is to generalize effective programs so that they may be reproduced effortlessly in other institutions to achieve similar results and widespread adoption. After implementing the Chief Resident Immersion Training (CRIT) in the Care of Older Adults at the University of Louisville, located in a rural state, other rural states can successfully implement CRIT.
CRIT was developed by Geriatrics, General Internal Medicine, and the Department of Family Medicine at Boston University School of Medicine, after being awarded a Donald W. Reynolds Foundation grant in 2003. This funding was provided to develop the Boston University Medical Center (BMC) Comprehensive Geriatric Education project, with the intention of improving the care of older adults through education across the continuum. Chief residents were targeted because their role as mediators between medical residents/students and clinical faculty could provide the greatest potential impact for transmitting knowledge in the care of older adults [1] . To date, research has not been completed to prove the improvement of clinical outcomes after this educational intervention.
With additional funding and support" the CRIT curriculum was implemented at 33 other institutions across the country, training over 1000 chief residents from 2007 to 2013 [2] . The goals of the CRIT conference remained the same for the additional sites: (1) to provide education on geriatric principles, (2) to provide tutelage on teaching and leadership skills, (3) to foster interdisciplinary collaboration, and (4) to create and complete an action project during the participants' chief resident year [1] . Data from these 33 other institutions showed successful implementation nationwide.
Reporting of CRIT implementation beyond the BMC is limited in the medical literature [2] [3] [4] [5] [6] [7] . There is only one published paper about CRIT and it reports on including interprofessional education into the curriculum. Only one of the presentations began to touch upon potential barriers and facilitators of successful implementation, as they presented data on their action project characteristics and completion rate [7] . The literature does not report on implementation, barriers, and facilitators in a rural state.
Implementation science is the study of translating evidence-based interventions perfected in the lab under ideal conditions into practice in real world environments, identifying explicit barriers and promoters of success [8] . Implementation science shifts the focus from collection and reporting of data to analysis and application. It can explore whether a particular intervention was successfully applied and if the barriers and the facilitators for success were addressed. Without barrier and facilitator identification, analysis, and subsequent distribution of contextual findings, similar errors in implementation will be repeated elsewhere, resulting in wasted resources. The frustration and cost, actual and opportunity, associated with suboptimal implementation may prevent incorporation of the intervention, resulting in the envisioned behavioral change never being realized. Although each context should expect to have unique barriers, a study of the barriers to and promoters of success from a different but similar institution will provide information that can be utilized in development of strategies to enhance the probability of success. This study will show that CRIT can still be implemented successfully at an institution in a rural state and will highlight the barriers and facilitators at an institution with limited resources.
This article not only presents data on CRIT implementation at the University of Louisville School of Medicine (ULSOM), but also will provide a detailed discussion of barriers to and facilitators of implementation. UL SOM differs from the BMC in many ways; therefore, other institutions seeking to implement CRIT can use this information in their implementation. The BMC is an urban medical school with 1685 medical students and 12 geriatricians. The ULSOM is located in a rural state and only has 630 medical students and five geriatricians. Even with this smaller faculty, the ULSOM was able to implement CRIT successfully. Other institutions may benefit from our experience and attempt to address barriers and implement facilitators proactively, avoiding the costs associated with suboptimal implementation.
Methods
The ULSOM was selected to receive a two-year grant to participate in CRIT. The grant was funded by the Donald W. Reynolds Foundation. As part of the grant agreement, the ULSOM agreed to use the curriculum previously developed by a multidisciplinary team of faculty from the BMC [1] .
The content for the program was developed around a case presentation of an older female who presented to the emergency department with an acute abdomen and undergoes surgery. The case evolved over three 2-h interactive modules designed to foster interdisciplinary collaboration in the management of older adults.
During both 2014 and 2015, chief residents were invited from all residency programs at the ULSOM with the goal that this two-day program would enhance their knowledge about geriatric medicine, strengthen their leadership and teaching skills, and allow them opportunities to network with other chief residents. Residency program directors were also invited to attend, hoping to foster collaboration among faculty and encourage the program director to serve as a mentor to the chief resident on his/her action project. As part of the cost-sharing agreement of the grant, each program was charged $500 (USA) for the program director, two chief residents, and their families to be able to attend.
Participants
A total of 18 chief residents participated in 2014 and 10 chief residents in 2015. In 2014, most of the chief residents were Caucasian (94%), with the remainder being Asian Americans. In 2015, 60% of the participants were Caucasian, 10% were Asian American, 10% were African American, and 20% classified themselves as "Other" (Table 1 ). In 2014, the majority of attendees were family medicine (FM) residents. In 2015, the majority of attendees were FM and internal medicine residents. Emergency medicine, general surgery, podiatry, medicine/pediatrics, radiation oncology, and other residents attended in both years (Table 2 ). In 2014, 11% of chief residents indicated that they had attended a medical school outside of the United States. In 2015, none of the chief residents attended a medical school outside of the United States. 
Procedures
During both years, CRIT occurred at a hotel sixty miles from Louisville during early June. An off-site location was selected to minimize resident distractions. The program began with a live patient/family interview regarding navigating the healthcare system when the patient became ill. This interview was followed by two modules on Saturday and one module on Sunday. Each module consisted of the case presentation, small group discussion, and two-three mini-lectures. Small groups consisted of chief residents and program directors, and were facilitated by the faculty. Mini-lectures included decision-making capacity, care of the hospitalized older adult, opioid use in older adults, delirium, functional assessment, polypharmacy, and discharge planning. Details of the case presentation are located in the Appendix A.
Between the main modules, mini-lectures were given on facilitation skills, techniques for giving feedback, working with the reluctant learner, and conflict resolution to enhance chief residents' leadership and teaching skills.
During both years, participants had time in the afternoon to spend with each other, their families and guests, and participate in a variety of recreational activities. Participants and their guests attended a reception, followed by dinner, on Saturday.
Each chief resident was expected to develop an action project that focused on management of older patients and aligned with the chief resident's interests and his/her residency program's needs. During the CRIT program, two working meetings were held where each chief resident met one-on-one with faculty to develop their action project. Near the end of the conference, chief residents shared their action project with a larger group of faculty for feedback. At the end of CRIT, chief residents turned in a copy of their action project.
Chief residents completed a comprehensive survey that was sent out a month before CRIT, completed a post-CRIT survey, and completed a survey six months after the completion of CRIT. This survey was developed by the interdisciplinary team at BMC with expert consultation from a research consulting group. BMC strictly enforced that the same surveys should be used at all participating institutions. The survey asked for demographic information, about background and interest in geriatrics, about clinical practice and teaching related to the care of older patients, about skills of the chief resident, about skills in geriatrics, about the action project, and about feedback on the CRIT program. Each chief resident signed a consent form allowing the use of their data. The University of Louisville Institutional Review Board determined that this study did not meet criteria for human subjects research.
Results
The total number of residents employed in the participating departments (programs) varied, with a mean of 21 residents/department (program). The mean number of medical students rotating through the departments (programs) per year was 73 students (with a range of 0 to 200 students). These numbers represent the impact the chief residents will have on learners in their departments (programs) after attending CRIT. Only chief residents were invited to participate in CRIT.
Participants were asked how many hours over the last two years they participated in a variety of venues where geriatrics was the focus or topic. In 2014, the highest concentration of mean hours were attending rounds (M = Mean hours, M = 18.00; SD = 36.48), while in 2015, geriatric electives constituted the highest mean concentration (M = 30.40; SD = 67.31). The chief residents stated they had approximately 80-102 h of geriatrics exposure during their residency.
In 2014, only about one-third of chief residents had a rotation in geriatrics during their medical school (28%) and over half during their residencies (56%). In 2015, 80% had a rotation in geriatrics during medical school, but only 50% had a rotation during their residency.
On a scale of 1-7, with 1 being "not at all" and 7 being "very much", the mean rating was 3.89 for the degree to which training about geriatrics is addressed in their program in 2014. In 2015, the mean rating was 2.8.
The chief residents were slightly more interested in the geriatric age groups relative to other age groups-average of 3.22 at baseline (scale 1 (a lot less)-3 (is about the same)-5 (a lot more)) compared to 3.42 at 6-month follow-up, in the 2014 cohort. In 2015, the baseline data showed an average of 2.8-leaning towards less interest in geriatric issues. However, in the 6-month follow-up of the 2015 cohort, the data showed an increase to an average of 3.44-slightly more interest in the geriatric age group. Data analysis was conducted using non-parametric statistics due to the fact that sample size for both years of the program was small (2014 N = 18; 2015 = 10), and preliminary analysis showed that the data collected was not normally distributed. Table 3 shows the reported confidence of clinical practice and teaching as it relates to the care of older patients. Participants were asked about their confidence in applying clinical problem solving, ability to teach others clinical problem-solving skills related to the care of older adults, and the ability to incorporate geriatric issues into formal and informal teaching. They were also asked to rate the degree to which CRIT contributed to this improvement. For the 2014 cohort, ability to apply clinical problem-solving skills to the care of older patients increased over time. A Wilcoxon signed ranks test indicated that the median post-test (post-CRIT) ranks were statistically significantly higher than the median pre-test (pre-CRIT) ranks (z = −2.60; p = 0.014). The 2014 cohort also showed change from pre-CRIT to six months after CRIT in their perceived confidence to teach others clinical problem-solving skills related to the care of older patients. A Wilcoxon signed ranks test indicated that the median post-test (post-CRIT) ranks were statistically significantly higher than the median pre-test (pre-CRIT) ranks (z = −2.89; p = 0.004). Furthermore, the 2014 cohort showed change in terms of confidence to incorporate geriatric issues into teaching. A Wilcoxon signed ranks test indicated that the median post-test (post-CRIT) ranks were statistically significantly higher than the median pre-test (pre-CRIT) ranks (z = −2.71; p = 0.005). For the 2015 cohort, perceived confidence in ability to apply clinical problem-solving skills to the care of older patients showed a significant change from pre-CRIT to six months after CRIT (z = −2.67; p = 0.007) and confidence in ability to incorporate geriatrics issues into formal and informal teaching (z = −2.46; p = 0.14). Table 3 . Clinical Practice and Teaching (CRIT) related to the care of older patients: Overall confidence-reported as averages; 1 = low; 5 = high; pre-CRIT and 6 months after CRIT.
Skill Set
Pre After attending CRIT, the 2015 chief resident cohort taught more geriatric medicine topics than prior to attending CRIT. Six months after CRIT, 88% of the chief residents taught about caring for hospitalized older adults (compared to 30% prior to CRIT). In addition, 88% of the chief residents taught about recognizing delirium after CRIT (compared to only 20%prior to CRIT).
The 2014 chief resident cohort also improved their geriatric medicine teaching after attending CRIT. They taught topics related to the care of older adults in bedside teaching, other small group teaching, and at other conferences/lectures after the CRIT. For the 2014 cohort, analysis using a Wilcoxon signed ranks test indicated that the median post-test ranks at six months were statistically significantly higher than the median pre-test ranks in all these categories (for bed-side teaching (z = −2.13; p = 0.03); for other small group teaching opportunities (z = −2.04; p = 0.04); and for other conferences and lectures (z = −2.81; p = 0.005). For the 2015 cohort, for each of these variables, the difference between pre and at the six-month time interval was not statistically significant.
For the 2014 and 2015 cohorts, analysis using a Wilcoxon signed ranks test indicated that the median post-test ranks at six months were statistically significantly higher than the median pre-test ranks regarding the chief residents' perception about the extent to which medical students, house staff and/or faculty come to them as a resource on geriatrics (for 2014: z = −3.23; p = 0.05; for 2015: z = −2.77; p = 0.03).
The chief residents' surveys indicate that the instruction about giving feedback, dealing with the reluctant learner, small group facilitation skills, and conflict resolution was effective in increasing their leadership and teaching abilities ( Table 4 ). The chief residents indicated that CRIT played a role in improving these skills (seen in "Contributed by CRIT data" in Table 4 ). It appears that the most effective components of the CRIT curriculum were those that provided practical skills about teaching and leadership. Table 4 . Chief resident (CR) leadership skills-overall confidence-reported as averages; 1 = not at all; 5 = very much; pre-CRIT, immediately after the CRIT, and 6 months after the CRIT.
Leadership Skills
Pre The least successful part of the CRIT curriculum involved the action projects (Table 5) . No residents completed their action project in 2015 and only one completed their action project in 2014. During both years, the majority of the chief resident action projects addressed resident education. N/A = not-applicable; * Post-training scale (2014-2015): 1 = not at all; 2 = a little; 3 = somewhat; 4 = very much; 5 = completely.
Analyses
The ULSOM successfully implemented CRIT through a two-year grant. The surveys demonstrate an improvement in chief residents' confidence in clinically managing older adults. In addition, teaching related to the care of older adults improved after CRIT. After CRIT, chief residents were considered a resource for medical students, house staff, and/or faculty regarding geriatrics issues. CRIT also improved the teaching and leadership skills of chief residents. During both years, chief residents appreciated the opportunity to meet and interact with chiefs from other disciplines. They stated that this was a highlight of the conference. They never had this collaborative opportunity before. Older adults receive better care when their providers know each other and communicate with each other.
The chief residents had prior exposure to geriatrics during their residency programs, but it was not consistent. If the chief residents had not attended CRIT, they would have graduated without being taught geriatrics. Geriatrics was also not consistently taught during medical school. Only 27.8% of the 2014 chief residents had a rotation in geriatrics during their medical school training, however 80% of the 2015 chief residents had a rotation in geriatrics. The increase in 2015 to 80% of chief residents being taught geriatrics in medical school is impressive and encouraging. Medical schools are starting to realize the importance of teaching geriatrics in the context of an aging population. This increase in geriatric medical education in medical school in 2015 might explain why Table 3 and 4 shows a larger improvement in 2015 data compared to 2014 data for clinical practice and teaching related to the care of older patients.
The exposure to geriatric training for medical students and residents at the ULSOM is limited, as it is at most U.S. medical school and training programs. A survey of medical schools in the United States shows that less than half of the responding schools have a structured geriatrics curriculum and that a quarter require a geriatrics clerkship [9] . Barriers commonly cited to preventing full integration of geriatrics into health science programs include: time, scarcity of educators (and lack of advocates), geriatric stereotyping (including lack of exposure to healthy aging). Some learners state that it is difficult to find locations where there is sufficient exposure to older adult patients [10] .
In regards to the chief resident action projects, only one of the chief residents over the two-year period was able to complete the project. The participants met with faculty mentors during CRIT to develop initial plans for implementation of the action project. However, even with the assignment of mentors, residents and mentors did not move their projects forward to completion. Some of the chief residents cited barriers including lack of time to complete their planned project, and lack of expert geriatric mentor availability (Table 6 ). One faculty mentor reported that her chief resident was located on a physically different training site (the VA (Veterans Affairs) Medical Center vs. the ULSOM) and was not responsive to email updates, which implies that having an onsite geriatric faculty mentor, who can be present face-to-face for the mentee might have made a difference in persistence with the CRIT intervention. One method of overcoming this barrier would be to ensure that there is a geriatrics mentor point-person at each training site to both assist with CRIT dissemination and check-in on the progress of action projects throughout the year (Table 6 ).
Table 6. Barriers and facilitators to implementation of CRIT at the University of Louisville School of Medicine (ULSOM).

Barriers Facilitators
1.
Lack of time in various areas: in CRIT, to complete the action project, and for the chief resident (CR) and mentor to meet and monitor the CR's desired outcomes
Assigning mentors for action projects
2.
Lack of time to attend CRIT 2.
Make CRIT attractive by hosting it at a resort hotel, allowing family members to attend, and protecting free time to relax at the hotel 3. Scarcity of geriatricians to serve as educators 3.
All geriatricians at the institution attend CRIT; face to face meeting with mentor at each training site We also seemed to have less than robust outcomes with other measures, such as the ability of chief residents to teach others clinical problem-solving skills related to the care of older adults, the amount of responsibility chief residents feel for teaching geriatric issues, and their enjoyment of teaching geriatrics. Having geriatrics faculty experts as advocates and periodically progress checking each chief resident throughout the year might create an improved outcome, especially if time is the most significant barrier. The time for the chief resident themselves is limited and their expertise in geriatrics is nascent, making their work of leading in an area where they are not expert more time consuming and difficult. More frequent check-ins with the chief residents and their residency unit, and monitoring of desired outcome implementation can help create a culture that empowers the chief residents (Table 6 ).
Discussion
CRIT was successfully implemented over a two-year period at the University of Louisville, located in a rural state. The chief residents who attended CRIT had a positive impact on their departments (programs) by teaching geriatrics to the residents and students. If they did not attend CRIT, they would not have had enough exposure to geriatrics in their residency. After attending CRIT, the chief residents were more interested in the geriatric age group. The chief residents had increased confidence in their clinical practice and teaching related to the care of older adults after attending CRIT. They also gave more presentations on geriatric medicine topics after attending CRIT. The chief residents also had a perception that they were a resource on geriatrics for medical students, other residents and faculty. They also had increased confidence in their overall leadership skills after CRIT. CRIT implementation in a rural state was not reported previously in the literature.
One limitation of this research is the small number of participants. We plan to offer this program to nursing graduate students, social work graduate students, and community workers in the field of geriatrics in the future. In this way, the program will be more interdisciplinary and have more participants. In the future, it was discussed that CRIT could be open to all residents. This might help with recruiting residents to the geriatric medicine fellowship and increase CRIT attendance.
Chief residents' confidence in their leadership and teaching skills went down at six months. However, immediately after CRIT, the chief residents stated they were confident in their leadership and teaching skills. Therefore, at six months, a reunion/refresher course is needed. It would be beneficial if the chief residents bring difficult geriatric medicine cases they have experienced in the past six months in order to learn from their recent experiences.
One barrier for some departments to attend was cost. They could not afford the $500 (USA) fee. In the future, scholarships will be offered to ensure everyone who would like to attend will be able to attend (Table 6) .
A positive unintended consequence of CRIT was that the Geriatric Medicine was consulted with in the hospital more frequently after CRIT. The chief residents met with the Geriatric Medicine Faculty at CRIT; therefore, they felt more comfortable in asking for assistance in caring for older adults.
The findings in this study are applicable to other institutions who might want to implement the curriculum. Geriatric medicine is usually a small specialty at academic medical centers. If the ULSOM, located in a rural state, could implement this curriculum with limited faculty and resources, other institutions can also do so. In addition, the barriers of time and cost are universal. Awareness that these barriers need to be addressed proactively will ensure the success of CRIT. In addition, other institutions can implement the items that facilitate a successful CRIT. Hosting CRIT at a resort, allowing families to attend, protecting free time, face-to-face meetings with mentors, frequent progress checks, refresher courses at six months, and scholarships to attend CRIT are all possible with pre-planning.
In order to improve the completion rate of the action projects, another suggestion is to have a six-month follow-up meeting with all CRIT participants to report on the progress of the action projects. The faculty mentor and CRIT learner are more likely to complete the action project if they have a deadline to present the action project in front of their peers.
CRIT did accomplish some of the goals that the planners intended, but was not successful in all areas. However, the overall impact of CRIT was positive. There is a clear indication that CRIT training should continue. The chief residents have a positive impact on the faculty, residents, and students with whom they interact (some chief residents interact with up to 200 medical students per year). Geriatric medicine will now be taught to all these faculty members, residents, and students. CRIT will continue at the ULSOM and it will expand to include more of the interdisciplinary team. The hope is that older adults will receive better care because their providers are trained in geriatric medicine through CRIT. This clinical outcome will need to be studied after future CRIT conferences. Academic medical centers in rural states will now have the tools to successfully implement CRIT because they will be aware of the barriers and facilitators to implementation.
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The authors declare no conflict of interest. Plan: Surgery was consulted. They recommend that she go to the operating room. When the surgeons inform the patient about their assessment and recommendations, she repeatedly states, "I can't understand you". The surgeons then try to get daughter to sign consent. Daughter says, "My mother makes her own decisions". Surgeons admit patient to their service.
Appendix CRIT
Module II:
Mrs. HH is an 84-year-old African-American woman who presented to the emergency room with dizziness and abdominal pain for a couple of days. Her daughter also states that the patient is "not herself". 
CASE:
You determine that the patient has capacity to make medical decisions. After patient is given her hearing aids and informed about the risks and benefits of surgery in simple clear language, she agrees to the operation. A partial colectomy with diverting colostomy is done. She has no complications. Sh has been started on intraveneous (IV) antibiotics, and IV morphine, as needed (prn), has been ordered for pain control. A nasogastric tube (NGT) and indwelling urinary catheter have been inserted. She was transferred to the general medicine/surgical floor and placed in a room near the nursing station.
It is now post-op day 2. This morning, the night float doctor reports that a nurse called him to get a verbal order for a vest and wrist restraints because the patient had pulled out her NGT sometime around 5 am. The patient also refused blood draws this morning. The night float ordered the restraints. On your morning rounds, the nurse tells you that the patient has repeatedly tried to get out of bed and is now tugging on her IV line. The nurse requests that you reinsert the NGT and renew the restraint order now.
You go to the patient's room. You notice that she is calling out for her husband and her dead mother. You check the nursing chart notes and find out that the patient was lethargic on post-op day 1. The nursing notes also document that she had moderate pain yesterday for which she received morphine IV × 5, has had no bowel movements (BMs) since the surgery, and that her left heel had nonblanchable erythema. You also check the medication list in the electronic medical record and notice that, compared to her pre-admission list, there are new and substituted medications.
Her medications at this point include:
• Based on the hospital team's recommendation and her preference, Mrs. HH is discharged home with skilled services from nursing and physical therapy and surgery clinic follow up. While writing the discharge summary you review the medication list in the electronic medical record and notice that, compared to her pre-admission list, there are new and substituted medications.
The nurse reviews the discharge summary and discharge medications with the patient and her daughter. You send her new prescription medications to the pharmacy electronically. Mrs. HH arrives home on a Saturday.
CASE PART 2:
A visiting nurse goes to see the patient at home on Sunday, the day following her hospital discharge. She finds Mrs. HH crying in pain. Her daughter reports that the acetaminophen is not helping. The visiting nurse calls the covering physician and asks for something stronger for pain. The covering physician (who does not know the patient) tells the nurse to send the patient back to the emergency room for evaluation and pain control.
